Abstract-The thermal conductivity of Nagpur orange fruit (citrus sinesis L) which is cultivated in
INTRODUCTION
The city of Nagpur is located in the state of Maharashtra. It is also known Orange City. The Nagpur orange is enriched with vitamins like A,B & C. It is consumed as a fresh fruit as well as in various form like juice, jam & syrup etc. Apart from the flesh part, its peel is used in peel oil, citric acid in cosmetics industries. Due to which it has establish a major role in food industries, creating both national & international market. To design the food processing equipment for Nagpur orange, we need to analyze and calculate thermal conductivity, heat capacity, moisture content ,thermal diffusivity and heat transfer coefficient etc.
This analysis is necessary to predict the rate of heat and mass transfer during the processing of preservation and also for designing fruit processing equipment. The main objective of this paper is to calculate the effective thermal conductivity of Nagpur orange by dehydration process. Drying of fruit is necessary to prolong shelf-life of fruit. During drying process it is observed that some undesirable changes occur in physical appearance, texture, flavor of fruit. During drying of any fruit or vegetable, for its preservation the micro organisms present inside it become inactive. Various methods for measuring thermal conductivity can be classified into two broad categories (1)Steady state transient and (2) Unsteady state transient heat transfer method (Mohsenin N.N). [1] The test using steady state methods often require a long time to complete and significant measurement error are induced due to moisture migration (1988).
[2] The unsteady state method is more suitable for biological fruit which are heterogeneous and often contain high moisture content level. The line heat source method is most widely used transient state method. This method use a bare wire or a thermal conductivity probe as a heating source, which estimates thermal conductivity based on relationship between the sample core temperature and heating time. The heat generated is expressed in term of watts q = I 2 R (1) Where, I= Electric current in Amp. R= Electric resistance in ohms When a sample in long cylinder is considered homogeneous and isentropic, then heat transfer due to conduction in a sample is expressed by following equation (cylindrical co-ordinate). Assuming value of K is constant also neglecting end effect and mass of hot wire .
Where, T = sample temperature in cylinder in 0 C, t = time in second, r =axis length in meter α = thermal diffusivity in m 2 /sec. The equation is develop by (Hopper & Lepper 1950) for transient heat flow method by considering time correction factor. In heat line source method the temperature rise with respect to time. The thermal conductivity is obtain by following relation.
Where, K= Thermal conductivity of the sample w/m 0 C q = Heat input (w/m) T1 and T2 temperature in 0 C t1 and t2 time in second t0= time correction. Sweat et al (1975) analyzed thermal conductivity at various temperature and different moisture content level [4] . Similar analysis is done by Diekerson and Reat 1968 [5], W-rang S. Sokhansanj 2002. [6] Shivkumar Modi (2013). [7] . But data for tropical fruit in Maharashtra region specially for Nagpur orange was not found. This paper investigates the thermal conductivity of orange by considering different moisture content level of 80%-90% (wb) specially for oranges of Nagpur region.
II.
MATERIALS Nagpur oranges of uniform shape and size without rupture were selected from local market. Rinds and fiber of the sample removed manually. Sample was placed on weight balance and weighed accurately of all sample. Moisture content of fresh orange was determined by AOAC (Association of Official Analysis and Chemists) method [8] .
The moisture content of sample were found in the range of 83.20% to 93.70 %(wb). All samples were place in designed experimental hot air drier at 60 0 C to 80 0 C.For ensuring uniform moisture content throughout the sample they were packed and stored for 24 hours at constant temperature of 30 0 C. 
III. EXPERIMENTAL SET UP
Known mass of orange sample was held in a 200 mm long aluminum cylinder having 30.2 mm in diameter. Chromium wire of gauge 33 is stretched between copper leads along the axis of the cylinder which is used as a heat line source. All tests were
IV.
METHODOLOGY A known mass of orange sample of having definite moisture content was filled in the test cylinder. Open end of the cylinder was closed with the help of poly Teflon cover. Cover was fitted in a such way that it should prevent the evaporation of moisture. The ambient and orange sample temperatures were noted. When uniform temperatures were noted, power supply switch ON and stopwatch started simultaneously. Thermocouple temperatures were noted for interval of 30 second upto 10 minute. The current supply was measured with accuracy of 0.01 amp. Digital voltmeter is used for measuring voltage across the resister. Values of thermal conductivity was calculated by using equation (3) . The time and temperature data were collected for different moisture content ranging from 80.00% to 93.7% wb(wet basis) for Nagpur Orange. The moisture content of sample was measured before and after test to found any change in moisture content during the test. It is seen that there was no change in moisture content during test. Development (ICSESD-2017) (www.jit.org.in 
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VI. RESULTS AND DISCUSSION
Fig.2. Variation of Thermal conductivity V/S Time for Different Moisture Content
Practically experiment were carried out for measurement of thermal conductivity specially for Nagpur orange fruit by considering different variables such as time, temperature and density with moisture contents level ranging from 80.00%(wb) to 93.70%(wb). The above mansion readings are taken at fixed interval of time, it is noticed that at various level of moisture content, the thermal conductivity of Nagpur orange fruit increases with various interval of time. This is because, as moisture evaporates from the fruit, the size of sample fruit shrinks. At the initial stages of drying the rate of shrinkage is found to be more. The values of thermal conductivity of orange fruit will increase with the increase in moisture content level during initial stages as presented in fig (2 
